Social disruption stress (SDR) prior to primary influenza A virus (IAV) infection augments memory to IAV re-challenge in a T cell-specific manner. However, the effect of SDR on the primary anti-viral immune response has not been elucidated. In this study, SDR-infected (INF) mice terminated viral gene expression earlier and mounted an enhanced pulmonary IAV-specific CD8 + T cell response versus controls. Additionally, SDR-INF mice had a more pro-inflammatory lung profile prior to and during infection and an attenuated corticosterone response. These data demonstrate neuroendocrine modification of the lung microenvironment and increased antigen-specific T cell activation, clonal expansion and viral control in stress-exposed mice.
Introduction
Neuroendocrine interactions influence the immune system via complex connections and feedback mechanisms (Sanders and Kohm, 2002; Sternberg, 2006; Webster Marketon and Glaser, 2008) . Environmental and behavioral cues are translated by the autonomic nervous system and the hypothalamic pituitary adrenal (HPA) axis into regulatory signals with immunological consequences. Immune cells, including lymphocytes, can both receive signals from hormonal and neuronal mediators and initiate signaling through the production of molecules such as cytokines. The respiratory tract contains rich vasculature and autonomic nervous system innervation, particularly within the lung, making it an excellent system in which to investigate stress-mediated changes in the immune system (Baile, 1996; Hoyle et al., 1998; Abelson et al., 2010) . These direct physical connections allow for ample exposure to stress-induced neural mediators and serum factors and may account for behavioral induced changes seen in the respiratory immune response. We recently reported that a mouse model of repeated social defeat, social disruption stress (SDR), leads to enhanced CD4 + and CD8 + memory T cell responses when the stressor is applied prior to a primary influenza A virus (IAV) infection and the memory and recall responses are tested (Mays et al., 2010) . Furthermore, some aspects of enhanced antiviral immunity during the primary infection were transferable with the adoptive transfer of dendritic cells from socially-stressed mice to naïve mice prior to IAV infection (Powell et al., 2011) . However, it is not known at what point social stress affects the CD8 + T cell populations during a primary anti-viral immune response, if changes observed in these cells have functional consequences, and how T cell subsets are affected.
Connecting the primary immune response to the establishment and function of immune memory is key for this study, because the response pattern of the primary CD8 + T cell immune response ultimately shapes the pattern of protective immunological memory that will persist after resolution of the infection (Hou et al., 1994; Badovinac et al., 2004) . In addition to laying a pattern for a future memory response during the primary infection, CD8 + T cells are critical for virus eradication (Lin and Askonas, 1981; Lukacher et al., 1984; Epstein et al., 1998) . Consequently, stress-induced immune alterations, including these changes reported in anti-influenza memory cell populations after SDR, that are detected during memory responses likely stem from modification of the immune response during primary infection. Such stressinduced changes have yet to be investigated. Several possibilities exist, but the resulting enlargement of the memory CD8 + T cell population was hypothesized to stem from either increases in clonal Journal of Neuroimmunology 243 (2012) 34-42 
